Thiopcntone was given to eight women and eight men (60-79 yr). The disappearance of thiopcntone from the venous blood was described by a three-compartment open model. The only significant difference between the sexes was a higher initial venous concentration in males. The dose (mgkg~') for induction was 70% of the value (P<0.05) previously reported for a comparable group of younger men and women (20-40 yr). The volumes of distribution V 2 and V 3 were larger in the elderly (P < 0.05). The terminal halflives were increased with advancing age (from 75% to 100% on average) (P^O.Ol). The clearance value was 50% greater in the older women than in a group of young women. For all groups a significant correlation between initial drug concentration and k, 2 supported the hypothesis that the redistribution rate constant k l2 is the predominant factor in the pharmacokinetic profile of a dose of thiopcntone sufficient to obtund the eyelash reflex.
The dose of thiopentone required to induce anaesthesia depends on the age and the sex of the patient, Dundee (1954) and Christensen and Andreasen (1978) demonstrating that anaesthesia was induced with smaller doses in the elderly. The average induction dose (mg kg "') was significantly less in women than in men when all age groups were considered but no significant differences were present when groups of different sex but similar ages were compared (Christensen and Andreasen, 1978) . Recently, the pharmacokinetics of thiopentone were compared in young men and women after the administration of the dose required to induce anaesthesia (Christensen, Andreasen and Jansen, 1980) . A larger F 3 and a longer T^ were noted in the women. The results suggested that the rate constant k l2 , rather than the initial volume of distribution, was the determinant of the dose necessary to obtund the eyelash reflex.
The pharmacokinetics of thiopentone in the elderly have not been described. The present study allowed comparison of the findings with the results obtained in our previous study (Christensen, Andreasen and Jansen, 1980) . The objectives were: (1) to compare groups of elderly men and women with respect to dose and pharmacokinetics; (2) to establish a basis for the comparison of four groups: young women, young men, elderly women and elderly men.
PATIENTS AND METHODS
Eight female and eight male patients gave informed consent to the study. The age range was 60-79 yr. The women underwent minor gynaecological operations, the men orthopaedic procedures. The diseases were not of an acute nature and no patients had evidence of a disease other than that for which surgery was indicated.
Pethidine 0.8 mg kg ~' and atropine 0.5 mg were given i.m. 30-60min before the induction of anaesthesia. The thiopentone solution (Leopental, 2.5%) was injected to a vein on the back of the hand until the eyelash reflex was obtunded. The first 200 mg was given over 25 s. After that repeated doses of 50 mg were injected over 2 s every 20 s. Before each injection the patient was examined to determine the presence or absence of the eyelash reflex. Suxamethonium lOOmg was given to facilitate tracheal intubation and anaesthesia was maintained with halothane in nitrous oxide in oxygen. The lungs were ventilated artificially and every anaesthetic was administered by the same anaesthetist (J. H. C).
Blood samples for the determination of thiopentone were withdrawn from an indwelling catheter inserted to a large cubital vein in the arm opposite that used for the injection. A control sample was taken before induction. The first sample was drawn 40 s after the last injection of thiopentone. Further samples were taken at 5, 15, 30,45, 60 and 90 min and 2,3,4, 6,8, 12,22-24 h. The blood was allowed to coagulate, serum was obtained by centrifugation and kept refrigerated for a few days until it was analysed.
Thiopentone was analysed by high performance liquid chromatography (Christensen and Andreasen, 1979) . The sensitivity of the method was 0.05 ngml" '.
Calculation of pharmacokinetic data
A three-compartment open model with elimination from the central compartment only was used to describe the disappearance of thiopentone from the serum. The model has been described in detail previously (Christensen, Andreasen and Jansen, 1980) . The symbols for the compartmental model are in accordance with the guidelines suggested in this Journal (Editorial, 1979) .
Statistical calculations
The statistical significance of observed differences was tested by the Mann-Whitney test. Correlations were tested by standard t statistics.
RESULTS
The average doses necessary for the induction of anaesthesia are listed in The relationships between the rate constants k j 2 and the initial venous concentrations are shown in table IV. For the eight women the relationship was significant, but not for the eight men. It is seen that one male patient with a high k, 2 (0.259 min ~') and a small serum concentration (18.3 ug ml ~') greatly affected the value of the correlation coefficient. Among the women there was one with an average venous concentration but a prolonged k l2 value (0.54 min~'-more than 2SD from the average for the eight patients). 
DISCUSSION
The methodology of the present study of elderly men and women was similar to that in our study of young men and women (Christensen, Andreasen and Jansen, 1980) and allows comparisons: elderly men and women (>60yr) v. younger men and women (20-40 yr). For all 32 patients the elimination of thiopenione from serum could be described by a three-compartment open model (Christensen, Andreasen and Jansen, 1980) . Tables V-XI list differences of statistical significance between the four groups of patients.
Influence of sex
For younger patients the dose necessary for induction was significantly greater in the men; the same was true for the elderly patients (table V) . If the doses were corrected for differences in body weight, men and women required the same dose. This was found for both age groups (table VI) . This finding is in accord with our initial study in which the doses of thiopentone required to induce anaesthesia were compared in 540 patients studied over a 3-week period in our hospital (Christensen and Andreasen, 1978) . The concentration of thiopentone 20 s after the disappearance of the ciliary reflex was greater when the young men were compared with the young women, but the difference was not statistically significant. In the elderly the difference between the sexes was statistically significant (table VII) . Thus, the distribution after administration of the same dose in mg per kg body weight differed between men and women. A relatively large apparent initial distribution volume in the women may reflect accumulation in certain more accessible tissues in the women than in the men. How this initial distribution pattern influences the effect is not clear. Calculations concerning the disposition of thiopentone to different tissues have been performed by Price and colleagues (1960) and by Bischoff and Dedrick (1968) . A relatively rapid increase in the amount of the drug was found in the viscera (central nervous system, myocardium, kidneys, portal circulation). However, no attempt was made by these authors to distinguish between men and women. Average volumes of distribution are shown in tables VIII and IX. F,, which is not shown, was about 30% greater in the elderly women than in the elderly men (n.s.) and 20% greater in the young women as compared with the young men. V i was almost three times as great in the young women as in the young men (P<0.05). In the elderly the difference was not significant. The 
Influence of age
Significant decreases in induction dose in mg and in mg per kg body weight were seen with advancing age (tables V and VI); the decrease was about 25%. The findings are in accord with our previous study (Christensen and Andreasen, 1978) and with the results of Dundee (1954) . Although the average venous serum concentration (table VII) seems considerably less in the elderly patients the differences are not statistically significant. The volumes of distribution became larger with increasing age. A 32-45% increase in F, was not significant, but V 2 and V i were significantly increased in the elderly patients (tables VIII and IX). V 3 in elderly men was increased almost fourfold. The average weight of the young men was 76 kg compared with 80 kg for the elderly. The two age groups of women had similar average body weight (young 59 kg and elderly 60 kg). It should be noted that Novak (1972) reported that body fat increased from 18 to 36% of the body weight when males of 18-25 yr of age were compared with males from 65-85 yr. In the same age groups he found an increase in women from 33 to 45%. An increased volume of distribution with advancing age has been found for diazepam (V") (Klotz et al., 1975) . No significant change with age was found for the (table X) was significantly increased with advancing age in both sex groups. Antipyrine (O'Malley etal., 1971; O'Malley, 1973; Vestal et al., 1975) and paracetamol (Briant et al., 1975; Triggs et al., 1975 ) have a prolonged T± in elderly patients. Diazepam (Klotz et al., 1975) and chlormethiazole (Nation et al., 1976) have significantly prolonged half-lives in elderly patients.
A higher clearance was found for thiopentone with advancing age in both women and men (table XI), but the difference was statistically significant only in the women. An increased clearance with advancing age was found for phenytoin in people older than 65 yr compared with people less than 45 yr by Hayes, Langman and Short (1975) . A decreased binding of phenytoin was correlated with this increase in clearance. We (unpublished observations) have found a decrease in the binding of thiopentone to serum proteins in elderly patients.
In connection with our finding of prolonged T±, larger volumes of distribution and a higher clearance for thiopentone with advancing age, it is interesting that the clearance of diazepam was found to be unchanged in elderly patients while V" was increased and the half-life was prolonged fourfold (Klotz et al., 1975) . Figure 2 shows the relationship between the initial venous concentration and k i2 for 31 patients. The relationship confirms our previous finding that the rate constant (k i2 ) rather than the initial volume of distribution determines the dose necessary for induction.
k, 2 is probably determined by a combination of haemodynamic and diffusion parameters. Measurement of the initial arterial concentration may further contribute to the elucidation of the dose-concentration-effect relationship.
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SUMARIO
Se administro nopentona a ocho mujeres y a ocho hombres (de entre 60 y 79 anos). La desaparicion de la nopentona de la sangre venosa se describe mediante un modelo abierto de trcs compartjniientos. La unica difercncia significativa entrc los sexos rue la de una mayor concentration venosa inicial en los hombres. La dosis (mgkg"') para la induction fue 70% del valor (P<0,05) que se informo anteriormentc y que correspondia a un grupo comparativo de mujcres y de hombrei mas jovenes (de 20 a 40 anos). Los volumcnes dc distribution V, y K 3 fueron superiores en los individuo* de mayor edad (P<0,05). Los periodos de vida media terminales aumentaron a medida que incrementaba la edad (un promedio de entre el 75% y el 100%) (f<0,01). El valor correspondiente a la eliminadon fue un 50% superior en las mujeres de mas edad que en lo relativo a un grupo de mujeres mas jovenes. En lo tocante a todos los grupos, una correlation signincariva entrc la concentration inicial de la droga y k, 2) respaldo la hipotesis de que la constante del ritmo de redistribution, k, 2 , cs el factor predominante en lo relativo a la farmacocinetica de una dosis de nopentona que sea sufiriente como para anular el reflcjo de la pestana.
